Many recent papers claim that the climate model-based projections made until the Fourth Assessment Report (AR4) of the Intergovernmental Panel on Climate Change (IPCC) yielding a 21 st century rise spanning nearly 20-60 cm are likely to underestimate sealevel change in response to rapid climatic variations. These authors project the sea-level rise of 2100 and beyond with semi-empirical methods coupled to a simple climate model finding that sea level is predicted to rise by at least ~ 80 cm at the end of this century and is expected to continue rising for at least the next two hundred years. It is pointed out in this comment that there has been so far no sign in any measured quantity of the positive acceleration predicted by the climate models since the 1990 and the lower bounds to sea level rises in the next few decades in every worldwide location are therefore simply the continuation of the linear trend locally measured up to present.
MODEL PREDICTIONS OF SEA LEVELS
It is claimed in the Intergovernmental panel on climate change reports of 2001 (IPCC 2001 , IPCC 2007 ) that sea levels are rising faster than before because of the anthropogenic carbon dioxide emissions. According to the reports, sea surface temperature, sea level and storm intensity are all due to increase; the increased sea surface temperature will produce increased stratification/changed circulation, reduced incidence of sea ice at higher latitudes, increased coral bleaching and mortality, pole ward species migration and increased algal blooms; the increased sea level will produce inundation, flood and storm damage, erosion, saltwater intrusion, rising water tables/impeded drainage, wetland loss (and change); the increased storm intensity will produce increased extreme water levels and wave heights, increased episodic erosion, storm damage, risk of flooding and defence failure. There are different sea-level scenarios related to six greenhouse-gas emission scenarios. Sea levels are supposed (IPCC, 2007) to follow over the period 1990 to 2100 an exponential curve (1) In this equation, x is the time, y the global mean sea level and y 0 , A and R 0 are empirical constants. Starting from 1990, y 0 = 0 while A and R 0 are constants dependent on the greenhouse-gas emission scenario.
The scenario B1 produces the lowest emissions and A1FI produces the highest emissions. Accordingly, B1 produces the smaller R 0 and A1FI produces the larger R 0 resulting in lowest and highest sea level rises.
The claims of IPCC(2001) and IPCC(2007) and the maps of Australian Government / Geoscience Australia (2012) are the result of the application of climate models assuming sea level rises are governed by the anthropogenic carbon dioxide emission. The most popular models used to estimate the impacts of climate-change are very simplistic assumption as in Rahmstorf (2007) In this equation, t is the time, SLR the sea level rise, T the temperature and CO 2-a the anthropogenic emission of carbon dioxide.
This contribution clarifies that equations (1) and (2) are not thoroughly validated by experiments and contrary to the climate model predictions all the experimental results obtained so far do not show any positive acceleration of sea levels.
METHOD TO ANALYSE THE MEASURED SEA LEVELS
Equation (2) and more in general the assumption that the anthropogenic emissions of carbon dioxide are the only forcing of temperatures and sea level rises lacks any validation. All the measurements of sea levels indicate a smooth behaviour made up of shorter term oscillations about a longer term rise almost linear without any sign of the sharp departure postulated by the models. (Watson 2011; Houston and Dean 2011; Donner 2012; Boretti 2012a,b; Watson 2012, 2013; Jevrejeva, Moore, Grinsted and Woodworth 2008; Mörner 2004 Mörner , 2007 Mörner , 2010a Mörner ,b, 2011a Gray 2010; Daly 2000; Testut et al. 2010; Unnikrishnan & Shankar 2007; Parker 2013a,b,c; are some of the recent papers challenging the abrupt sea level acceleration theory understandably disregarded in the forthcoming IPCCWGI Fifth Assessment Report).
It is very well known that sea levels oscillate with short term periodicities about a long term trend. There are oscillations with different periods ranging from hours to multi-decades. The longer periodicity detectable depends on the length of the record under consideration. The naturally oscillating pattern of the sea levels requires a significant number of years of continuous recording to understand the multi-decadal periodicity of the individual tide gauge records.
The classic approach to analyse sea level data is to use a linear fit:
In this equation, y 0 and a are constants to compute the average sea level rise over the period of observation. The presence or absence of acceleration is then detected by observing the graph of the monthly or yearly average sea level data and/or the monthly or yearly deviations vs. the linear trend. This classic approach requires records of enough length to avoid computing as a longer term sea level raise the variation of sea level from a valley to a peak of a first multi-decadal oscillation.This sea level velocity is the average over the record length and the visual scanning has been often criticised as a not a truly scientific approach.
To support or negate presently accelerating trends, parabolic fittings have also been proposed.
In this equation, y 0 , a and b are constants to compute the average sea level acceleration (or deceleration) over the period of observation. The parabolic fittings have been proposed in Watson (2011) or Houston and Dean (2011) to analyse the longer tide gauges of North American and Australia/New Zealand to conclude that there was no evidence of sea level acceleration in these records. The parabolic fitting however only permits to compute an average sea level rise over the period of observation, and therefore the 2 nd order coefficient only is not of particular help to understand if the sea levels are presently accelerating or not. Without considering the monthly departures from the parabolic trend, the assessment of positive or negative present accelerations is impossible, but again the visual scanning of the departures is not a quantitative truly scientific approach. A better methodology has been proposed by Parker (2013a,b,c) and . . At any time, a rate of rise of sea levels may be computed by linear fitting of all the data collected up to that time, or the last 20, 30, 40, 50 or 60 years recorded. The shorter time windows produce large variations in the computed sea level velocities. The 60 year time window, being the quasi-60 year the longest periodicity detected in the most part of the tide gauges, produces smaller changes in this velocity from one month to another. After 60-70 years of data recorded, the velocity computed by using all the data approaches the long term trend value and then oscillates about this value. The time rate of change of this velocity may be considered as an acceleration parameter. This parameter oscillates about zero in positive and negative, but it is practically zero when averaged over some decade. Figures 1.1 to 1 .4 present as an example the result of the fitting with a line or a parabola of the monthly average sea levels and the monthly departures from these trends for Fremantle, WA. Data are from PSMSL (2012). These pictures are reproduced from .Fremantle is the only tide gauge with Sydney having a record length exceeding 100 years and still operational in Australia as well as the Southern Hemisphere reported in PSMSL (2012). If the length of the recording is not long enough, usually 60-70 years, the computed sea level rises of individual tide gauges changes in time because of the multi-decadal oscillations. This is clearly evidenced by the analysis of the time histories of the SLR computed with different time windows at any time.
ANALYSIS OF SOME LONG TERM TIDE GAUGES
The 20 or 30 years SLR are oscillating significantly, and it does not make then any sense to focus on a specific value of the time histories. The 60 years SLR is a much more stable parameter suffering less of the multi decadal oscillations, but still fluctuating.
The SLR computed with all the data approaches a reasonably accurate long term value only after 60-70 years. If a tide gauge is recording since only a few years, for example less than 20 years, the computed SLR is absolutely not a measure of the longer term SLR.
The SLR 60 has been first increasing and it is now reducing over the last 40 years. The SLR A is increasing since 1970, but is clearly reducing the rate of rise in the last few years. The SLR 20 and SLR 30 in a particular year have absolutelyno correlationwith the longer term SLRexcept.
The time rate of change of the SLR A is a good indicator if there is an acceleration or not. This parameter clearly oscillates in Figure 1 between small positive and small negative values over the last 5 decades to confirm a lack of a positive acceleration. The averaged acceleration experienced over the last 50 years is of the order of 1·10-3 mm/year 2 well below the measurement accuracy.
Similar non accelerating patterns may be inferred from the analyses of all the other long term tide gauges of PSMSL (2012) as those presented in the Table 1 , or those proposed in Figure 2 . The oscillations are similar in all these locations, even if San Francisco, CA has apparently no quasi-60 year multi-decadal periodicity.
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International Journal of Ocean and Climate Systems The data considered for Sydney, NSW in Fig. 2 .1, 2.2 is from 1900 to 2011. Also including the data from 1886 to 1900, the average acceleration 1962 -2011 is slightly smaller 0.0019 vs. 0.0026 mm/year 2 .
The data considered for The Battery, NY in Fig. 2 .3, 2.4 is from 1900 to 2012.Also including the data from 1893 to 1900 does not make too much difference. Conversely, also including the data from 1856 to 1893 of poor quality because of significant gaps produces a larger acceleration 1962-2012, 0.0023 vs. -0.0024 mm/year 2 . This indicates that over the second half of the 1800s the rate of rise of sea level was lower than since the beginning of the 1900s.
The data considered for San Francisco, CA in Fig. 2 .5, 2.6 is from 1900 to 2012. Considering the data from 1856 to 2012, the average acceleration increases because over the last part of the 1800s the rate of rise of sea level was lower than since the beginning of the 1900s. The average acceleration 1962-2012 of the longer record is 0.0086 vs. 0.0031 mm/year 2 .
The data considered for Bergen, SE in Fig. 2 .7, 2.8 is from 1900 to 2012. Considering the data from 1883 to 2012, the average acceleration 1962-2012 is -0.0001 vs. -0.0090 mm/year 2 .
The averaged accelerations experienced over the last 50 years are numbers below the measurement accuracy.
While the individual long term, high quality tide gauges have SLR A about constant over the last 50 years and SLA oscillating about zero in positive and negative,with average values either positive or negative, see Figures 1 and 2 , the reconstructions of global mean sea levels (GMSL) of about same length have over same period SLR A continuously increasing and SLA always positive. As shown by Boretti and Watson (2013) analysing the reconstructed GMSL 1880-2010 of Church and White (2011) and the measured MSL for The Battery, NY 1893-2012, while the computational result has an always positive SLA over the period 1962 to 2010, the measured result has an oscillating SLA over same period. As shown in Fig.3 , the average accelerations1962 to 2010 are +0.0045 mm/y 2 for the GMSL and -0.0009 mm/y 2 for the MSL of The Battery, NY.
The GMSL reconstruction is conflicting with the measured MSL of the long term, high quality tide gauges, as shown in Fig. 1 to 3. The average rates of rise of these populations also including very short records of just a few years were 1.401, 1.419 and 1.426 mm/year with small negligible increments mostly because of the increased number of new, short stations rather than a global acceleration due to global warming.
ACCELERATION FREE GLOBAL COMPILATIONS OF TIDE GAUGES
Considering only the 100 longest records of the 3 surveys, pretty much the same stations with only a few changes in between a census and the other, the average rates of rise for this much more relevant statistical sample were -0.052, -0.028 and -0.051 with an average length of 87.89, 91.32 and 93.24 years respectively in 2001, 2005 and 2007, i .e. practically zero sea level rise and zero sea level acceleration considering the measuring accuracy.
Because the demography of the stations changed slightly from survey to survey, and not all the stations were updated from one survey to another, Table 1 presents the results obtained for only the stations with more than 60 years of recording appearing in all the 3 surveys also having the data updated from one survey to the other. These stations are 91 in total.
Volume 4 · Number 3 · 2013 Fig. 3 .1-Non-dimensional velocity for the mean sea level (MSL) measured in The Battery, NY short record and the reconstructed global mean sea level (GMSL) computed by Church and White (2011) . Fig. 3 .2 -Acceleration for the mean sea level (MSL) measured in The Battery, NY short record and the reconstructed global mean sea level (GMSL) computed by Church and White (2011) . Times span of data are from 1893 to 2012 and from 1890 to 2010 respectively. (Ref. : PSMSL, 2012; CSIRO, 2011; Boretti and Watson 2013) .
The table presents for every station the start year and for every survey the end year, the length of the record, the sea level rise and the error of the fitting, these latter in mm/year.
The These surveys if correctly interpreted only confirm the sea levels have not suffered so far of any acceleration related to global warming.
The PSMSL surveys have been drastically changed in 2012, computing the rates of rise by only considering the data collected after 1900 in the ultra-centenary records, and dropping the total number of stations to 524. With an average length of 53.5 years the average rate of rise is now 1.13 mm/year but this result with a modified population analysed with a modified procedure has no prior counterpart to compare with.
THE OCEANS ARE NOT WARMING
The author is of the view that the sea levels are not accelerating possibly because there has been no warming in the oceans, as confirmed by the measurements of ocean temperatures the first decades they have been collected accurately in the ARGO project (ARGO. NET, 2013) .
The ARGO system permits to measure within a reasonable accuracy the temperature up to 2,000m only from the early 2000's. The measurements are performed by more than 3,000 buoys. The temperatures in the Argo profiles are claimed to be accurate to ± 0.0050 °C and depths are claimed to be accurate to ± 5m. The global ocean temperature 0-2000 m is predicted by using a large number of independent measurements collected in space, deep and time.
Figures 4 and 5 present the ARGO temperatures. The layer 0-100 deca bar does not warm at all over the 9 years. The average temperature actually decreases at a rate of -0.0088 °C/year. The layer 100-700 deca bar is warming marginally over the 9 years. The average temperature increases at a rate of 0.0031 °C/year. The layer 700-2000 deca bar is warming marginally over the 9 years. The average temperature increases at a rate of 0.0012 °C/year. Globally, the layer 0-2000 deca bar pressure (0-2000m deep) experienced an average temperature increase of 0.0012 °C/year. This warming is 7 times less than the warming predicted by the model and also below the uncertainty of the computation.
From Figures 4 and 5 it is evident that during the decade 2003-2013 there has been no significant thermal expansion contribution to the accelerating sea levels that from the tide gauge results of Figures 1, 2 and 3 and Table 1 have not accelerated at all.
DISCUSSION AND CONCLUSIONS
The present paper is built on the analysis of the tide gauges included in the Permanent Service on Mean Sea Levels database (PSMSL 2012) , the data base of the National Oceanic and Atmospheric Administration (NOAA 2012a,b,c) ,and the data base of Australian Government Bureau of Meteorology (AGBOM 2012). The paper also analyses the ocean temperatures measured in the ARGO project (ARGO. NET, 2013) .
The tide gauges cover more extensively the Northern Hemisphere, while the Southern Hemisphere has only few tide gauges. The coverage ratio further worsens when attention is paid to the quality and length of records, with very few tide gauges available for the Pacific and the Southern Hemisphere.
The Pacific Ocean, the largest of the Earth's oceanic divisions covering about 46% of the Earth's water surface and about one-third of its total surface area has only 5 tide gauges recording since more than 100 years without gaps. This lack of data coupled with the misunderstanding of the quasi-60 year oscillations is what makes possible completely opposite statements about the present velocity and acceleration of sea levels.
The tide gauges are covering at the most 100 to 150 years. An acceptable time window to avoid considering part of the amplitude of a decadal or a multi-decadal oscillation as a more stable trend is something about 60-70 years. Considering the strong multi-decadal dependence, records of length below 60 years should not be considered to assess any trend.
The compilations of long term tide gauges show no sign of acceleration. Other compilations of tide gauges of reduced length spanning large areas are also usually free of any acceleration. However, the misinterpretation of a part of a multi-decadal oscillation as a long term trend always introduces uncertainties.
The measurements tell us a completely different story from the simulations and the reconstructions. The sea level acceleration has been negligible over the last decades, and the ocean warming has consistently been negligible over the first decade it has measured.
If all the local tide gauges do not show any local acceleration then the lower bound to future sea level rises at least for the next few decades may therefore be prudentially assumed as the continuation of the presently not accelerating constant sea level rise trend.
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